(19) 




(12) 



— ■ 111 II II III I III Mill III II II 

European Patent Office 
Office europeen des brevets (11) EP 1 087 401 A2 

EUROPEAN PATENT APPLICATION 



(43) Date of publication: 

28.03.2001 Bulletin 2001/13 

(21) Application number: 00120106.0 

(22) Date of filing: 18.09.2000 



(51) intci. 7 : G11B 27/10, <31 18 21/08, 
G1 1 B 27/32, -t31 1B 19/247 



(84) Designated Contracting States: 


(72) Inventor: Lee, Hyo Jun 


AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


Kangnam-gu, Seoul, 135-280 (KR) 


MCNLPT SE 




Designated Extension States: 


(74) Representative: 


ALLTLVMKROSI 


VOSSIUS & PARTNER 




Siebertstrasse 4 


(30) Priority: 21.09.1999 KR 9940591 


81675 Munchen (DE) 


(71) Applicant: LG ELECTRONICS INC. 




Seoul 150-010 (KR) 





CM 
< 



(54) Servo control method using information of a table of contents of a disk 



(57) The present invention relates to a method for 
servo-controlling when a reproduction is requested to a 
multi-session disk for non-real-time data or real-time 
data of audio or video stream. This servo-control 
method using the information of table of contents reads 
information of a table of contents written in a disk when 
a data-requesting command is received from a con- 
nected host; distinguishes the type of data recorded in a 
target location based on the read information of the 
table of contents; checks whether the distinguished type 
is corresponding to the command type; and re-sets or 
maintains current parameters for servo-control opera- 
tion if the distinguished type is matched to the received 
command, so that a servo-control mechanism is 
adjusted to the type of the requested data before a 
pickup starts to move to the target location. Therefore, 
this servo-control method using the information of table 
of contents enables a servo-control operation to be 
adjusted stably based on the type of data to be repro- 
duced, and makes a quick response to a host without 
conducting any servo-control operation when a type- 
mismatched command is received. In addition, although 
a data block preceding target data blocks has a dam- 
aged sub-Q channel data, the present method can 
reproduce the target data because it does not access 
the preceding data block. 
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Description 

{0001 ] The present invention relates to a method for 
servo-controlling when a reproduction for non-real-time 
data or real-time data of audio or video stream is s 
requested to a multi-session disk, and to a disk repro- 
ducing apparatus using the method. 
[0002] Shown in FIG. 1 is a general optical disk 
device connected to a host such as a personal compu- 
ter, comprising an optical pickup 2 for detecting 10 
recorded signals from an optical disk 1 , an R/F unit 3 for 
outputting binary signals and serve error signals TE and 
FE through combining signals reproduced from the opti- 
cal disk 1 by the optical pickup 2, a digital signal 
processing unit 4 for processing the binary signals is 
received from the R/F unit 3 to restore digital data, an 
interfacing unit 5 for transmitting the restored digital 
data to a host such as a personal computer, a sled 
motor 10 for moving the optical pickup 2 across tracks 
on the disk 1 , a spindle motor 1 1 for rotating the optical 20 
disk 1 , a driver 7 for driving the sled motor 10 and the 
spindle motor 11 to rotate, a servo unit 6 for providing 
control input to the driver 7 and the pickup 2, a micro- 
computer 8 for supervising overall operation of the 
•servo unit 6 and the digital signal processing unit 4, and 25 
a memory 9 storing data for the microcomputer B to use 
for supervising operation. 

[0003] When a data reproducing command is 
received from a connected personal computer through 
the interfacing unit 5 after the optical disk 1 is inserted 30 
into a disk tray, which is a part of the optical disk device 
mechanism, the optical disk 1 is clamped by a clamping 
means, and the optical disk device of FIG. 1 reads out 
recorded data after the following data-type-dependent 
servo-controlling operation. 35 
[0004] There are two types of data request from a 
host as shown in FIG. 2. One is a 'play' command for 
requesting real-time data such as a audio stream, the 
other is 'read' command for non-real-time data. The 
operand codes are described in FIG. 2 for several com- 40 
mands belonging to the two types. 
[0005] When the host connected to the optical disk 
device of FIG. 2 through the interfacing unit 5 sends a 
read-type or a play-type command, the optical disk 
device discriminates the type of a received command at 45 
first based on the operand code contained in the 
received command, then adjusts a reproduction speed 
based on the discriminated type. 
[0006] FIG. 3 shows a flow example of a conven- 
tional data-type-dependent servo-controlling method, so 
which is explained in detail. 

[0007] If a read-type command requesting non-real- 
time data is received from the connected personal com- 
puter through the interfacing unit 5 (S10), the microcom- 
puter 8 reads the operand code of the received 55 
command, interprets the received command as read- 
type for no n- real-time data, sets parameter values for 
allowable high speed <S11) to the servo unit 6 to con- 



duct high-speed reproduction. 

[0008] If the received command is play-type, the 
microcomputer 8 identifies that the received command 
is requesting real-time data after reading its operand 
code, then sets values of servo parameters for low 
speed, for example 1 X or 2X to conduct reproduction in 
real-time. 

[0009] After setting parameters for low or high 
speed, the microcomputer 8 determines from the 
received command a target location in which the 
requested data are written (S12), then moves the 
pickup 2 to the position ahead of the target position by 
one or more data blocks (S13) in consideration of a pos- 
sible miss in jumping to a physical track targeted by cal- 
culation of jump tracks. FIG. 4 shows such a jumping 
example. 

[0010] In FIG. 4, the target position Tp* is located in 
a logical track #5 of a session #4, so that the pickup 2 
jumps, under the control of the microcomputer 8, to a 
position Tp-N* ahead of the target position Tp by N 
blocks and reads data recorded along physical tracks 
from that position Tp-N\ The microcomputer 8 extracts 
sub-Q channel data from the read data (S14). The 
extracted sub-Q channel data consists of sync data of 
two bits SO and Si , control data, address, data, and 
parity codes. The second most significant bit (MSB) 52 
indicates whether a corresponding data block has real- 
time audio data or non-real-time data. Therefore, the 
microcomputer 8 reads the control bit b2 and identifies 
the type of data block (SI 5), which is positioned one or 
several blocks ahead of the target block, according to 
the current sub-Q channel data. 

[0011] if the read control bit b2 indicates that the 
data type is real-time audio, the microcomputer 8 con- 
siders the received read-type command to be inade- 
quate, thus, sends a response informing mismatch of 
data type to the personal computer <S 16). If the read 
control bit b2 indicates non-real-time data, the micro- 
computer 8 moves the reading point to the target posi- 
tion Tp' (SI 7) as maintains the current servo 
parameters set for high speed in the step S11. When 
the reading point is exactly on the target position Tp', 
the microcomputer 8 starts to transmit the data being 
reproduced at high speed to the personal computer 
(S18). 

[0012] However, although the control bit b2 of the 
block ahead of the target position indicates real-time 
data, the block of the target location may be different in 
data type from the preceding block. Therefore, if pre- 
ceding block is real-time data and the start target block 
is non-real-time data, the microcomputer 8 re-sets the 
values of servo parameters to increase speed abruptly 
and instantaneously, which causes excessive stress to 
a servo mechanism as well as a time delay of data 
reproduction. In addition, if the accessed sub-Qchannel 
of the data block preceding the target position is partly 
damaged, the blocks after the target position are not 
even tried to read although their data can be repro- 
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duced normally. mand is read-type for non-real-time data or play-type for 

[00131 It is an object of the present invention to pro- real-time data and whether or not the data type matches 

vide a servo control method of an optical disk device with the command type after examining the information 

" being able to set a reproduction condition to be ade- of a tab,e of contents of an inserted disk 1. 

quate to the type of data to reproduce in advance based 5 [0020] The TOC located in a lead-in area of each 

on the information of table of contents (TOC) written in session partitioned in a multi-session disk has been 

a lead-in area of a disk before jumping to a target loca- reproduced and then stored in the memory 9 or an inter- 

tion, when a data requesting command is received from nal memory of the microcomputer 8 through an initial 

a host such as a personal computer. disk- loading operation. 

[0014] A servo-control method using the informa- io [0021] "FIG. 6 depicts logical tracks, lead-in and 

tion of table of contents according to the present inven- lead-out areas, and sessions schematically. The TOC 

tion, reads information of a table of contents written in a located in each lead-in area contains information on 

disk when a data-requesting command is received from start and end positions of all logical tracks besides 

a connected host; distinguishes the type of data same information that the above-explained sub-Q chan- 

recorded in a target location based on the read informa- 15 nel data of program area contains. Therefore, if the tar- 

tion of the table of contents; checks whether the distin- get location is obtained from the received command, the 

guished type is corresponding to the command type; data type of target location -can be detected before mov- 

and re-sets or maintains current parameters for servo- ing to the target location by using the start and end posi- 

control operation if the distinguished type is matched to tion information and control field information written in 

the received command, so that a servo-control mecha- 20 the table of contents. 

nism is adjusted to the type of the requested data before [0022] When the data requesting command is 

a pickup starts to move to the target location. received (S30), the microcomputer 8 extracts informa- 

[0015] The accompanying drawings, which are tion regarding a target location from the command, and 

included to provide a further understanding of the inven- searches for a TOC which contains information for the 

tion, illustrate the preferred embodiments of the inven- 25 target location (S31 ) as comparing target location infor- 

tion, and together with the description, serve to explain mation with position information of each logical track of 

the principles of the present invention. each TOC whose data have been already retrieved into 

[0016] In the drawings: the memory 8 or the internal memory. After then, the 

microcomputer 8 detects the data type of the target 
FIG. 1 is a block diagram of a general optical disk 30 location (S32) based on the bit b2 of the control field 
device connected to a host such as a personal information written in the discovered TOC and corn- 
computer; pares the command type with the detected data type 
FIG. 2 is a table of several commands belonging to <S33). 

'play-type' and 'read-type' and their operand codes; [0023] For example, if the received command is a 

FIG. 3 shows a flow example of a conventional 35 read-type command as shown in TIG. 5 and the 

data-type-dependent servo-controlling method; detected type for the corresponding data block is real- 

FIG. 4 shows a format example of recorded data time, that is audio, the microcomputer 8 sends a 

and sub-Q channel format of each recorded data response informing mismatch of data type to the per- 

biock; sonal computer immediately (S34). If the two types 

FIG. 5 is a flow example of a servo control method 40 match each other, that is, the data type for blocks 

using the information of table of contents according belonging to target location is non-real-time, the micro- 

to the present invention; and computer 8 sets values of servo parameters (S35) to be 

FIG. 6 depicts schematically the relation between adequate to the non-real-time type requiring high-speed 

logical tracks, lead-in and lead-out areas, and ses- reproduction, and moves the pickup 2 to the target loca- 

sions. 45 tion Tp* (S36). 

[0024] When the target position Tp is detected 

[0017] In order that the present invention may be while moving the pickup 2 to the target location, at that 

fully understood, preferred embodiment thereof will now time, the microcomputer 8 controls the digital -signal 

be described with reference to the accompanying draw- processing unit 4 to start to restore digital data from 

ings, 50 binary signals being reproduced at high speed, and 

[0018] FIG. 5 is a flow example of a servo control sends the restored data to the personal compute r {S37). 

method using the information of a table of contents [0025] If the received command is a play-typecom- 

(TOC) according to the present invention. The method mand requesting real-time data and the value of the 

of FIG. 5 is applicable to the device shown in FIG. 1 . control bit b2 corresponding to the target location spec- 

[0019] When a data requesting command is deliv- 55 ified in the play-type command is 1, which means that 

ered to the microcomputer 8 from a host such as a per- data of target location are real-time data, the microcom- 

sonal computer through the interfacing unit 5, the puter 8 sets values of servo parameters ^(635) to be 

microcomputer 8 checks whether the received com- adequate to low-speed, for example 1 X or 2X, and then 
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moves' the pickup 2 to the target location. When the 
pickup 2 is positioned just on the target track, low-speed 
data reproduction starts. 

[0026] Jo be brief, the optical disk device explained 
above receives a data-requesting command from a host 
such as a personal computer, discriminates the type of 
the requested data based on the TOC information writ- 
ten in a lead-in area by detecting the data type of a tar- 
get location using location information contained in the 
received command and TOC before moving to the tar- 
get location, sets servo parameters to be adequate to 
the type of the requested data if the two types of 
requested data and recorded data match each other, 
and, otherwise, sends an advisory message informing 
the data type mismatch to a host immediately without 
moving the pickup. 

[0027] The servo-control method using the informa- 
tion of table of contents according to the present inven- 
tion enables a servo-control operation to be adjusted 
stably based on the type of data to be reproduced, and 
makes a quick response to a host without conducting 
any servo-control operation when a type-mismatched 
command is received. In addition, although a data block 
preceding target data blocks has a damaged sub-Q 
channel data, the present method can reproduce the 
target data because it does not access the preceding 
data block. 

[0028] Although the preferred embodiment of the 
present invention have been disclosed for illustrative 
purposes, those skilled in the art will appreciate that 
various modifications, additions and substitutions are 
possible, without departing from the scope and spirit of 
the invention as recited in the accompanying claims. 

•Claims 

1. A servo-control method of an optical disk device, 
comprising the steps of: 

(a) distinguishing the type of data recorded in a 
target location based on information of the 
table of contents when a data-requesting com- 
mand for the target location is received; 

(b) checking whether the distinguished type is 
corresponding to the command type; and 

(c) re-setting current parameters for a servo- 
control operation based on the checked result. 

2. The method set forth in claim 1 , wherein said step 
<(a) distinguishes the data type based on the value 
of the control field contained in sub-Q channel of 
the table of contents. 

3. The method set forth in claim 1 or 2, wherein the 
parameters for a servo-control operation are to 
adjust a reproduction speed according to data type. 

4. The method set forth in any of claims 1 to 3, 



wherein -said-step (a) comprises the steps of: 

(a1 ) determining the target location based on 
the information contained in the received com- 
5 mand; 

(a2) identifying a table of contents containing 
management information on the determined 
target location; and 

(a3) discriminating the type of data written in 
io the determined target location based on the 

identified table of contents. 

5. A disk reproducing apparatus using information 
recorded on a disk for servo-control, comprising: 

15 

a receiver receiving data from a host; 
a pickup reading data recorded on the disk; 
a -servo-controller servo-controlling a reproduc- 
tion position of said pickup; 

20 a data distinguishing unit distinguishing the 

type of data recorded in a target location based 
on information of the table of contents read by 
said pickup when a data-requestingcommand 
for the target location is received through said 

25 receiver; 

a type checking unit checking whether the data 
type distinguished by said data distinguishing 
unit is corresponding to the command type; 
and 

30 acontrolter re-setting currenfservo parameters 

of -said servo-controller based on the checked 
result from said type checking unit. 

6. The apparatus set forth in claim S, wherein said 
35 data distinguishing unit distinguishes the data type 

based on the value of the control field contained in 
sub-Q channel of the table of contents. 

7. The apparatus set forth in claim 5 or 6, wherein the 
40 parameters to toe set in said servo-controller are to 

adjust a reproductionspeed according to datatype. 

8. The apparatus set forth in any of claims 15 to 7, 
wherein said data distinguishing unit determines 

45 the target location based on the information con- 
tained in the received command, identifies a table 
of contents containing management information on 
the determined target location, and discriminates 
the type of data written in the determined target 

so location based on the identified table of contents. 
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